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We have identified a complex of proteins that form part of
the transition zone, a region at the base of the cilium. This
complex includes the three members of the Tectonic
family, extracytosolic glycoproteins that interact with trans-
membrane components of the transition zone such as
Tmem67, Tmem216, and Tmem231. These transmem-
brane proteins connect to an intracellular transition zone
complex comprised of many known Joubert- and Meckel-
associated proteins including Cc2d2a, B9d1, B9d2, Mks1.
Loss of components of this transition zone complex in
mice compromise ciliogenesis in some tissues, and deregu-
late ciliary protein composition in others. In particular, the
ciliary localization of Smoothened (Smo), a central compo-
nent of the Hedgehog pathway, depends on this complex.
As Smo functions at the cilium, many mouse transition
zone mutants show deregulation of Hh signaling, resulting
in ventralization of the neural tube and polydactyly.
Defining the components of the transition zone has led to
the identification of additional genes underlying Joubert
and Meckel syndromes including Tctn1, Tctn2 and B9d2.
We hypothesize that Joubert and Meckel syndromes are
caused by transition zone dysfunction that disrupts inter-
cellular signaling, leading to developmental defects.
Published: 16 November 2012
doi:10.1186/2046-2530-1-S1-O16
Cite this article as: Reiter et al.: A transition zone complex of ciliopathy
proteins regulates ciliary composition. Cilia 2012 1(Suppl 1):O16.
Submit your next manuscript to BioMed Central
and take full advantage of: 
• Convenient online submission
• Thorough peer review
• No space constraints or color figure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at 
www.biomedcentral.com/submit
* Correspondence: Jeremy.Reiter@ucsf.edu
Department of Biochemistry and Biophysics, Cardiovascular Research
Institute, University of California, San Francisco, USA
Reiter et al. Cilia 2012, 1(Suppl 1):O16
http://www.ciliajournal.com/content/1/S1/O16
© 2012 Reiter et al; licensee BioMed Central Ltd. This is an Open Access article distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and reproduction in
any medium, provided the original work is properly cited.
